A global fit to current b → s l + l − data suggest several new physics solutions. Considering only one operator at a time and new physics in the muon sector, it has been shown that the new physics scenarios (I) C NP
elucidated by considering new physics only in b → sµ + µ − transition. These include measurements of branching ratio of B s → φ µ + µ − [5] and angular observable P 5 in B → K * µ + µ − decay [6, 7] .
The measured values disagree with the SM expectations at the ∼ 4σ level [8] . Hence one can account for all of these measurements simply by assuming new physics only in the muon sector.
This pile-up of anomalies in a coherent fashion can be considered as signatures of new physics which can be quantified in a model independent way, within the framework of effective field theory, by introducing new operators to the SM effective Hamiltonian. Model independent analysis serves as a guideline for constructing specific new physics models which can account for these anomalies.
In order to identify the Lorentz structure of possible new physics, several groups have performed global fits to all available data in the b → s µ + µ − sector [9] [10] [11] [12] [13] [14] [15] [16] . Most of these analyses suggested new physics solutions in the form of vector and axial-vector operators. However there is no unique solution. In the simplest approach, where only one new physics Wilson coefficient or two related new physics Wilson coefficients are considered, the following scenarios provide a good fit to all b → s µ + µ − data:
• Scenario I: This corresponds to contribution from the new physics operator O 9 = (sγ µ P L b) (μγ µ µ) alone with large negative value of the corresponding Wilson coefficient
• Scenario II: A combination of operators O 9 and O 10 = (sγ µ P L b) (μγ µ γ 5 µ) with C NP 9 = −C NP 10 can also account for all b → s µ + µ − data. Here C NP 10 is the Wilson coefficient corresponding to the operator O 10 .
• Scenario III: A combination of O 9 = (sγ µ P R b) (μγ µ µ) (the chirality flipped counterpart of [17] [18] [19] [20] [21] . In this work we explore this direction by analyzing transverse polarization asymmetry of K * in B → K * µ + µ − decay.
The paper is organized as follows. In sec. II, we define the transverse asymmetry A T along with the corresponding amplitudes. In sec. III, we obtain predictions for A T in the SM as well as for the allowed new physics scenarios. Further, we discuss the capability A T to discriminate between the new physics solutions. In sec. IV, we present our conclusions.
II. TRANSVERSE POLARIZATION ASYMMETRY OF K * MESON
In the SM, the effective Hamiltonian for b → s µ + µ − transition is
where G F is the Fermi constant, V ts and V tb are the Cabibbo-Kobayashi-Maskawa (CKM) matrix elements and P L,R = (1 ∓ γ 5 )/2 are the projection operators. The effect of the operators O i , i = 1 − 6, 8 can be embedded in the redefined effective Wilson coefficients as C 7 (µ) → C eff 7 (µ, q 2 ) and C 9 (µ) → C eff 9 (µ, q 2 ). Using the SM Hamiltonian, the SM amplitude for the B → K * µ + µ − decay can be written as
where q is the four-momentum of the final state lepton pair. The hadronic matrix elements in Eq. 2 can be parametrized in terms of different form factors. The definitions of these form factors are given by [22] 
where
and
The vector, axial-vector and tensor form factors of
and T 1,2,3 (q 2 ), respectively [23, 24] . These form factors can be calculated using different techniques.
We use the numerical values of these form factors from Ref. [24] which are calculated by doing a combined fit to lattice QCD (LQCD) and light cone sum rule (LCSR) approaches.
The new physics solutions which can explain all the b → s µ + µ − data are only in the form of vector and axial-vector operators. Hence we consider the addition of only these operators to the SM Hamiltonian for both left and right chiral quark currents. Therefore, the new physics effective
Hamiltonian for b → s µ + µ − process takes the form
where C NP 9,10 and C NP 9,10 are the new physics Wilson coefficients. These Wilson coefficients have been determined by a global fit to the all b → s µ + µ − data by different groups. A common conclusion of these global fits is that there are three new physics solutions to b → s µ + µ − anomalies. These scenarios along with the fit values of Wilson coefficients are listed in Table I .
We investigate the polarizations of K * meson of B → K * µ + µ − decay to distinguish between the three allowed new physics solutions. The vector K * meson has three polarization components:
• one longitudinal polarization λ K * = 0
• two transverse polarizations λ K * = +1, −1.
The longitudinal polarization fraction can be a very good discriminant only for the tensor and scalar new physics interactions [25] . The transverse amplitudes of B → K * µ + µ − can be a very effective tool to probe new physics [26] [27] [28] . In particular, these are sensitive to the right handed quark currents [26] . Therefore, we study the transverse polarization components to explore whether it can serve as an effective discriminating tool for the existing new physics solutions in the b → s µ + µ − sector. The sum of these three polarization fractions should give unity, F L + F + T + F − T = 1. Hence only two of them should be independent. Here we construct an asymmetry between the two transverse polarizations of K * meson which can be defined as
where the H 0,+,− are the helicity amplitudes for the three helicity components of K * meson. Instead of using the helicity amplitudes, a very popular notation in literature is the transversity amplitudes.
These two kind of amplitudes are related by
Now we can express the transverse polarization asymmetry in terms of the transversity amplitudes as
The expressions for these transversity amplitudes are given by [23] A ⊥L,R = N √ 2λ 1/2 (C eff 9 + C eff 9 ) ∓ (C eff 10 + C eff 10 )
with λ = m 4 B + m 4 + q 4 − 2(m 2 B m 2 K * + m 2 K * q 2 + m 2 B q 2 ) and β µ = 1 − 4m 2 µ /q 2 . In the next section we obtain predictions for A T within the SM as well as for various new physics scenarios.
III. RESULTS AND DISCUSSIONS
The plots of q 2 distribution of the transverse polarization asymmetry of K * in B → K * µ + µ − decay , A T (q 2 ), are shown in Fig. 1 , for the SM as well as for the three allowed new physics solutions listed in Table I . These predictions are calculated for the low-q 2 region which corresponds to 1 GeV 2 ≤ q 2 ≤ 6 GeV 2 . Within the SM, A T (q 2 ) is negative in the entire low-q 2 region. Further, the peak value of A T (q 2 ) in the SM is −0.13 which is at q 2 2.2 GeV 2 .
The new physics scenarios I and III make the values of A T (q 2 ) even lower than those of SM and scenario I in the entire low-q 2 region. The change is largest for the new physics scenario III. The peak value of A T (q 2 ) for scenarios I and III are −0.19 and −0.22, respectively. Thus we see that scenarios I and III can provide large deviations in A T (q 2 ), the deviation being largest for the scenario III. For scenario II, A T (q 2 ) prediction is similar to that of the SM for q 2 ≥ 3 GeV 2 .
For q 2 ≤ 3 GeV 2 , A T (q 2 ) is suppressed. However the suppression is less as compared to that of scenarios I and III. An accurate measurement of q 2 distribution of the transverse polarization asymmetry of K * in B → K * µ + µ − decay can therefore discriminate between all the three allowed new physics solutions in the b → s µ + µ − sector. This is also evident from the integrated values of A T (q 2 ), A T , within q 2 range of 1−6 GeV 2 which are given in Table I . The uncertainty in |A T | is calculated taking into account the uncertainties in both the new physics Wilson coefficients and the form factors. From this table it can be seen that the prediction of |A T | for each new physics solution is substantially different from that of the other two NP solutions. Hence, an accurate measurement of this transverse asymmetry, at the level of a percent, can uniquely identify the new physics solution at better than 3σ.
IV. CONCLUSIONS
The current anomalies in the b → s µ + µ − sector can be accommodated by assuming new physics in the form of vector and axial-vector operators. However there are three different allowed solutions:
(I) C NP 9 < 0, (II) C NP 9 = −C NP 10 , (III) C NP 9 = −C NP 9 . In this work we consider asymmetry between two transverse components (+1 and −1) of K * polarization in B → K * µ + µ − decay to discriminate between these new physics solutions. We show that a measurement of this asymmetry to 1% level can uniquely identify the new physics solution.
